Introduction {#sec1_1}
============

Retinal neovascularization is the hallmark of proliferative diabetic retinopathy and it is triggered by decreased oxygen levels as a result of retinal capillary nonperfusion. It is most commonly located at or near the optic nerve head, or at the borders of perfused and nonperfused retina, sparing the foveal area. In the literature, there have been few reports of retinal neovascularization growing in the foveal area \[[@B1], [@B2], [@B3], [@B4]\]. Herein, we present a case of foveal neovascularization (NVF) as seen on optical coherence tomography angiography (OCT-A) in a patient with proliferative diabetic retinopathy (Fig. [1](#F1){ref-type="fig"}).

Case Presentation {#sec1_2}
=================

A 61-year-old male with a 16-year history of insulin-dependent diabetes mellitus was referred to our medical retina department for examination and management. Best corrected visual acuity was 6/60 in his right eye and counting fingers in the left. Intraocular pressure and the anterior chamber were normal in both eyes. Meticulous examination of the iris did not reveal any sign of iris neovascularization.

Fundus examination revealed multiple microaneurysms, dot and blot hemorrhages, and several hard exudates in the macula of both eyes (Fig. [1e](#F1){ref-type="fig"}). Fluorescein angiography showed late leakage of the dye due to the existing microaneurysms and extensive capillary nonperfusion areas in the fundus, but no sign of leakage due to retinal neovascularization on the optic disc or along the vascular arcades (Fig. [2](#F2){ref-type="fig"}). However, typical leakage of the dye due to neovascularization was observed in the fovea of the left eye. Swept-source OCT scans demonstrated retinal edema, an epiretinal membrane, and multiple hyperreflective signals corresponding to hard exudates. NVF was seen as a uniform mass of moderate reflectance underneath the internal limiting membrane.

OCT-A using the DRI OCT Triton system (Topcon Co., Tokyo, Japan) was performed. OCT angiograms were acquired at a 3 × 3 mm zone centered on the location where the NVF was localized. Due to patient\'s poor visual acuity and eye motion the image generated demonstrated several displacement and white line artefacts (Fig. [1a, b](#F1){ref-type="fig"}) \[[@B5]\]. Image processing was performed in order to correct these artefacts (Fig. [3](#F3){ref-type="fig"}). Furthermore, a chromatic blood flow density map was created based on the superficial slab. NVF was indeed imaged in detail in the superficial plexus slab and it originated from the perifoveal microvascular plexus. Chromatic blood flow density maps of the foveal zone show reduced blood flow in the vascular plexuses of all levels.

Discussion {#sec1_3}
==========

Neovascularization in proliferative diabetic retinopathy often occurs at or near the optic disc or within an area of 3 disc diameters distally by the major retinal vascular arcades. As a rule, the fovea is spared from neovascularization because the underlying choriocapillaris is densely vascular and oxygen concentration is maintained even in the presence of perifoveal retinal capillary dropout. Nevertheless, choroidal blood flow and choroidal volume have been shown to be significantly reduced in patients with type 2 diabetes compared to normal subjects, especially in patients with macular edema \[[@B6]\]. In such a hypoxic foveal microenvironment, NVF can develop, as seen in similar previous reports \[[@B1], [@B2], [@B3], [@B4]\].

We report a case of NVF in a patient with insulin-dependent diabetes, as seen in OCT-A. Typical leakage due to neovascularization was indeed detected on fluorescein angiography in the foveal area, but visualization of the lesion was poor. OCT-A allowed us to detect the characteristic neovascular pattern in the superficial vascular plexus which could be clearly seen originating from perifoveal capillaries, while deeper angiograms seemed to be neovascularization free. Chromatic blood flow density maps of the foveal zone confirmed reduced blood flow in all vascular plexuses of all levels, which seems to be the main cause of the development of NVF.

In conclusion, OCT-A is a relatively new modality that allowed us to detect the foveal neovascular lesion in diabetic retinopathy, confirm that the lesion originates from perifoveal superficial capillaries, estimate its retinal depth, and evaluate the vessel blood flow in multiple layers. The use of OCT-A imaging gives us much new information which will help us understand the pathophysiology of several macular pathologies and detect their clinical manifestations.

Summary Statement {#sec1_4}
=================

We report a case of foveal retinal neovascularization, a rare clinical manifestation of diabetic retinopathy. We describe OCT-A findings of the lesion and highlight the usefulness of this novel modality.
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![OCT-A imaging of foveal neovascularization (NVF). **a** Superficial plexus, where the lesion is located. **b** Deep retina plexus, which shows no sign of neovascularization. **c** Blood flow topographic map. **d** OCT B-scan, showing NVF as a uniform mass of moderate reflectance underneath the internal limiting membrane. **e** Color fundus image, showing multiple microaneurysms, dot and blot hemorrhages, and several hard exudates.](cop-0009-0087-g01){#F1}

![Fluorescein angiography reveals typical leakage of the dye due to retinal neovascularization both in early (left) and late phases (right).](cop-0009-0087-g02){#F2}

![Processed images where displacement artefacts have been corrected. Superficial plexus slab (upper row), where it is evident that the neovascularization (inside yellow oval) emanates from superficial perifoveal capillaries. Blood flow topographic maps (lower row) indicating low blood flow in the perifoveal area and high blood flow in the neovascular lesion.](cop-0009-0087-g03){#F3}
